Naringenin prevents high glucose-induced mitochondria-mediated apoptosis involving AIF, Endo-G and caspases.
Oxidative stress is implicated in hyperglycemia-induced alterations in cell signaling pathways. We examined the toxicity of high glucose in primary rat hepatocytes and its amelioration by naringenin. Incubation of hepatocytes with 40 mM glucose for 1.5 h exhibited significant decrease in cell viability confirmed by MTT reduction and Alamar blue assay. At the same time primary rat hepatocytes exhibited significant decrease in mitochondrial membrane potential indicating organelle dysfunction. Enhanced translocation of Cyt-c from mitochondria to cytosol and AIF/Endo-G from mitochondria to nucleus, activation of caspase-9/3, DNA damage, and chromatin condensation were observed in glucose-stressed hepatocytes, indicating the involvement of mitochondrial pathway in high glucose-induced apoptosis. Transcript levels of antioxidant enzymes were significantly altered along with corresponding changes in their enzymatic activities. The level of intracellular antioxidant glutathione as well as superoxide dismutase, catalase, and glutathione peroxidase activities were observed to be significantly decreased in hepatocytes treated with high concentration of glucose. Naringenin, a flavanone, was effective in preventing loss of cell viability, reactive oxygen species generation, and decline in antioxidant defense. Translocation of AIF, Endo-G, and Cyt-c from mitochondria was also inhibited by naringenin in glucose-stressed cells. Messenger RNA expression of anti-apoptotic and apoptotic genes, externalization of phosphatidyl serine, DNA damage, chromatin condensation, and sub-diploid cell population were effectively altered by naringenin indicating its anti-apoptotic potential in vitro. Our data suggests that naringenin can prevent apoptosis induced by high glucose through scavenging of reactive oxygen species and modulation of mitochondria-mediated apoptotic pathway.